One possible reason for this outcome is that workers do not fully understand the results of their health checkups. When workers are given their results, it is important to prepare and distribute understandable instructions on how to read and interpret those results. Therefore, in our previous report 4) , to clarify measures to facilitate a better understanding of these instructions, we surveyed the views of workers regarding the instructions.
Another possible reason for this outcome is that workers consider annual health checkups as a mere obligation required by law, and thus lack the initiative to use the results of their checkups to improve their daily lives. If workers do not use these results to help them effectively manage their health, there is less significance in having annual health checkups.
Moreover, from April 2008, occupational health staff will be required by Japanese law to give any workers who have a metabolic syndrome revealed in the results of their annual health checkups a health consultation 5) . However, because the subjects chosen for health consolations are only the people with a metabolic syndrome revealed in the results of their health checkups, we think that promoting preventive health messages should be improved.
At the plant for the present study, workers who have one or more abnormal findings pointed out in their annual health checkups are summoned by occupational health staff and then attend health consultations there each year. Four female occupational health nurses are in charge of these health consultations. Nurses advise workers regarding medical education on such topics as lifestyle-related diseases. Moreover, they give workers practical advice that can maintain workers' preventive health behaviors. However, there are some differences in the level of medical knowledge and lifestyle among workers. Therefore, for appropriate health consultations, the content of these consultations is left to the discretion of each nurse, the duration of which is about 20 min per worker.
In the field of behavioral sciences, a health belief model has been used in a large number of studies of preventive health behaviors [6] [7] [8] [9] , according to which perceived factors of susceptibility, severity, barriers, and benefits are the major factors that encourage people to take appropriate preventive health measures. The idea of this model may be useful and applied to improve workers' use of the results of their annual health checkups. We produce the items regarding health consultations, discussing with the nurses and occupational physicians familiar with occupational sites, with some reference to the health belief model [6] [7] [8] [9] . In the present paper, we examine the associations between health consultations by occupational nurses and workers' use of the results of their annual health checkups.
Next, there is the Multidimensional health locus of control (MHLC), which is an index that can become a useful analytical tool for discussing preventive health behaviors [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . The MHLC scale 10) is used to measure beliefs concerning one's health as related to the following three factors: 1. "Chance health locus of control (CHLC)": a belief that the status of one's health is ruled by chance, 2. "Internal health locus of control (IHLC)": a belief that the control over one's health depends on oneself, and 3. "Powerful others health locus of control (PHLC)": a belief that one's health condition depends upon the influence from others, particularly professional healthcare providers. Because the MHLC affects people's preventive health behaviors 8, [12] [13] [14] , there is a high possibility that it likewise affects workers' use of the results of their annual health checkups. We examine the associations between the MHLC and workers' use of the results of their annual health checkups in this paper.
Subjects and Methods

Participants
Excluding occupational health staff, questionnaires were distributed to 1,751 workers in a Japanese manufacturing plant who received an annual health checkup in May 2006. The workers of this plant regularly undergo an annual health checkup in May and receive their results in June. In December 2006, the employees received anonymous self-administered questionnaires (see Appendix), envelopes for the return of the questionnaires, and the description of this study.
The description included: 1. the purpose and methods of the study, 2. clarification of the concept of voluntary cooperation in this study, 3. the fact that submitting the questionnaire indicates the respondent's consent to cooperate, 4. a statement of privacy protection, 5. the fact that the information collected in this study will be disclosed to workers invoked in this study unless there is a risk that such disclosure would infringe on someone's privacy, 6 . the fact that the outcome of this study will be published in academic journals and/or presented at academic conferences, 7. the method for managing the data, 8 . the fact that examinees will not incur any charges, 9. the names and positions of researchers, and 10. contact information.
Japanese law stipulates health checkups as stated in the introduction 1) . In this plant, only workers younger than 35 yr of age did not undergo electrocardiography, however, they did undergo all the other tests annually. Among 1,751 workers, only workers who answered in the questionnaire that they have attended health consultations conducted by occupational health staff because of abnormal findings in their annual health checkups were included as subjects in the present study.
The plant is a machine manufacturer that mainly recruits high-school graduates as blue-collar workers and university graduates and postgraduates as white-collar workers. Only blue-collar workers are assigned to the night shift. The mean percentage of workers who have had any abnormal findings in their health checkups has recently been about 60%.
Questions and data analyses 1. Degree of workers' use of the results of their annual health checkups
The degree of workers' use of the results of their annual health checkups was determined by the question, "The results of the annual health checkup, given in May of this year, have already been distributed. How much have you referred to these results for the management of your own health in your daily life until now?" The subjects selected their responses from a 5-point scale from "never" to "very much" (original version in Japanese).
Multidimensional health locus of control scale
The MHLC scale was developed by Wallston et al. 10) As stated in the introduction, the MHLC contains 3 subscales: the IHLC, CHLC and PHLC. The MHLC scale consists of Forms A and B. The IHLC, CHLC, and PHLC have 6 items each. Thus, the total number of items including Forms A and B is 36. CHLC and/or PHLC are classified as "external" beliefs 9) .
Kuwahara et al. calculated Cronbach's coefficient alphas of IHLC, CHLC and PHLC, using the Japanese translation of Form A 15) . As a result, Cronbach's coefficient alphas were 0.69 for IHLC, 0.62 for CHLC, and 0.76 for PHLC. Because these values of Cronbach's coefficient alphas were approximations to each scale of the original MHLC developed by Wallston et al. 10) , they concluded that the internal consistency of the MHLC was adequate 15) .
However, Horige reported that because the Japanese translation of the original text of the MHLC does not match the Japanese sensibility, it is not easy for Japanese respondents to answer the translated MHLC 16, 17) . When she performed factor analysis of the items of the Japanese translation of the MHLC, each item of the MHLC was not extracted as the 3 factors: IHLC, PHLC and CHLC. Similarly, Ozawa et al. reported that correlations among each item regarding subscales of CHLC and IHLC were very low 18) .
As Horige and Ozawa et al. reported [16] [17] [18] , if the internal reliability of each subscale regarding the MHLC is low, the MHLC cannot be included in a statistical model. Moreover, because the MHLC is a useful tool to study preventive health behaviors [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , it is important to accumulate the data to try to produce an original MHLC to match the Japanese sensibility. Therefore, we prepared an original MHLC tailored to the concepts of CHLC, IHLC and PHLC with reference to previous studies 10, 11, [16] [17] [18] . The subjects selected their responses from a 5-point scale from "definitely disagree" to "definitely agree".
Subjects' basic attributes
The factors related to the subjects' basic attributes are: age, gender, marital status (married, single), occupation (blue-collar, white-collar), regular hospital visits (yes, no), general health condition (5 grades from poor to good), and the experience of being summoned by occupational health staff because the results of the annual health checkup revealed one or more abnormalities and, therefore, the workers attended health consultations conducted by occupational health staff (yes, no). Only these workers who had received such consultations because of the presence of abnormal findings in their past annual health checkups were included as subjects for analyses in the present study.
Health consultations conducted by occupational health staff
These items were produced after discussing with occupational physicians and nurses who have actually experienced health consultations, while some refer to the health belief model [6] [7] [8] [9] . These questions were only for those who had experienced receiving health consultations conducted by occupational health staff because of the presence of abnormal findings in their past annual health checkups. The questions included the following areas: 1. change in perception of worrying about one's health, 2. change in perception of fear of lifestyle diseases, 3. change in perception of effectiveness of preventive health behaviors, 4. practical advice, and 5. workers' willingness to try to improve their abnormal findings. Because workers' willingness to do so was included as a reference for future occupational health activities, it was not used in the analyses. The subjects selected their responses from a 5-point scale from "definitely disagree" to "definitely agree".
According to this health belief model [6] [7] [8] [9] , perceived factors of susceptibility, severity, barriers, and benefits are the major factors that encourage people to take appropriate preventive health measures. The question item for change in perception of fear of lifestyle diseases was produced with reference with perceived severity. The question item for change in perception of effectiveness of preventive health behaviors was produced with reference to perceived benefits.
The question item for the change in perception of worrying about one's health was produced with some reference to perceived susceptibility. It is considered that some workers who received health consultations have already suffered from diseases such as lifestyle-related diseases. Therefore, we asked about the change in perception of worrying about one's own health instead of a perceived susceptibility, so that the workers who have already suffered from diseases would answer more aptly.
The question item for practical advice was produced with some reference to perceived barriers. Even if workers acquire a great deal of medical knowledge, various perceived barriers could prevent the utilization of medical knowledge in daily life. Some workers do not get enough exercise, as it may be difficult for busy workers to allocate sufficient time to exercise. If a worker can do so, he or she may not be able to keep it up because it is troublesome. And if a worker wants to go to a gym, he or she may not be able to afford such an extra expense. Such difficulties may prevent workers from maintaining interest in their health.
In this instance, practical advice, such as using stairs rather than elevators, would be feasible for workers and motivate them to improve their health. Occupational health staff may then help remove the barriers that prevent health behaviors in daily life by giving practical advice. Hypothesizing that practical advice is related to the degree of the workers' use of their annual health checkup results, we have included this item in the questionnaire.
Subjects analyzed
The completed questionnaires of 1,550 respondents from among the 1,751 subjects were collected (88.5%). There were 982 workers who attended health consultations conducted by occupational health staff (486 workers did not attend such consultations, and 82 questionnaires had missing values). Among the questionnaires of those 982 respondents, 145 questionnaires that had missing values in the question items used in this study (i.e., all question items excluding the workers' willingness to improve their abnormal findings) were excluded. Consequently, a total of 837 questionnaires were analyzed (759 men, 78 women). The average age of the respondents was 47.9 yr (range: 19-68 yr). That of male and female respondents was 48.3 yr (range: 19-68 yr) and 43.7 yr (range: 23-64 yr), respectively (Table 1) .
Statistical analyses
Regarding MHLC, factor analysis was conducted to examine 3 factors: CHLC, IHLC, and PHLC. Subsequently, Cronbach's coefficient alphas were calculated for CHLC, IHLC, and PHLC. For factor analysis and to calculate Cronbach's coefficient alphas, 1 to 5 points were given from "definitely disagree" to "definitely agree".
To investigate the factors associated with the degree of the workers' use of the results of their annual health checkups, standard partial regression coefficients were computed using forced-entry multiple linear regression analysis, with the degree of the workers' use of the results of their annual health checkups as a dependent variable, and the health consultations conducted by occupational health nurses, the MHLC, and the basic attributes of the subjects as independent variables. At the same time, we obtained the Pearson's correlation coefficients to clarify what degree of correlation exists between the degree of the workers' use of the results of their annual health checkups and each variable. For calculating the standard partial regression coefficients and Pearson's correlation coefficients, with regard to the degree of workers' use of the results of their annual health checkups, 1 to 5 points were given in the order from "never" to "very much". Concerning age, the actual ages were used as continous variables. With regard to general health condition, 1 to 5 points were given from "poor" to "good". Gender, marital status, occupation and regular hospital visits were used as dichotomous variables. The coding of dichotomous variables was as follows: gender (male=1, female=0); marital status (married=1, single=0); occupation (blue-collar workers=1, white-collar workers=0); regular hospital visits (yes=1, no=0). For the CHLC, the summed scores of items 1 to 4 in the appendix were used. In a similar way, for the IHLC, the summed scores of items 5 to 8 in the appendix were used; and for the PHLC, the summed scores of items 9 to 12 in the appendix were used. Because each item in the MHLC received 1 to 5 points in order from "definitely disagree" to "definitely agree", each score for CHLC, IHLC, and PHLC could be between 4 minimum and 20 maximum.
The significant level was set at p<0.05. SPSS 11.5 J for Windows was used for all analyses.
Results
The distribution and means (SD) of the degree of workers' use of the results of their annual health checkups regarding basic attributes of analyzed subjects, and Pearson's correlation coefficients between the basic attrib- utes of the subjects and the degree of such use are shown in Table 2 . As age advances, workers use the results of their health checkups to help them manage their health with a significant positive correlation between age and such use. Regarding marital status, the mean scores of the degree of workers' use of the results of their annual health checkups were 4.00 and 3.83 for married and single people, respectively, with a significant correlation between marital status and such use. Regarding regular hospital visits, the mean scores of the degree of workers' use of the results of their annual health checkups were 4.07 and 3.92 for yes and no, respectively, with a significant correlation between regular hospital visits and such use. The distribution and means (SD) of the degree of workers' use of the results of their annual health checkups regarding health consultations by occupational nurses, and Pearson's correlation coefficients between the health consultations by occupational nurses and the degree of such use are shown in Table 3 . With regard to the change in perception of worrying about one's health, mean scores of each category were: definitely agree (4.27), somewhat agree (4.09), neither agree nor disagree (3.82), somewhat disagree (4.07), and definitely disagree (3.75). There was a significant positive correlation between the change in perception of worrying about one's health and the degree of the workers' use of their health checkups. With regard to the change in the perception of fear of lifestyle diseases, the mean scores of each category were: definitely agree (4.55), somewhat agree (4.05), neither agree nor disagree (3.70), somewhat disagree (3.96), and definitely disagree (3.18). There was a significant positive correlation between the change in the perception of fear of lifestyle diseases and such use. Workers used the results of their annual health checkups to help them manage their own health as their answers to items regarding "the change in the perception of effectiveness of preventive health behaviors" and "practical advice" become more positive. There is a significant correlation between the change in the perception of effectiveness of preventive health behaviors and such use. There is also a significant correlation between practical advice and such use. Table 4 shows 3 factors extracted by factor analysis of the 12 items concerning MHLC. These factors were interpreted as "PHLC" (1st factor), "CHLC" (2nd factor), and "IHCL" (3rd factor). Cronbach's coefficient alphas were Table 5 . Because the mean scores of PHLC, CHLC, and IHLC were 13.7, 11.5, and 14.1, respectively, we used the mean scores 14, 12, and 14 for PHLC, CHLC, and IHLC as standards for binary categorization, respectively. Mean scores of each category for PHLC were: <13 (3.85) and ≥14 (4.05). There was a significant positive correlation between summed scores for PHLC and the degree of the workers' use of their health checkups. The mean scores of each category for CHLC were: <11 (4.14) and ≥12 (3.78). There was a significant negative correlation between summed scores for CHLC and such use. With regard to IHLC, the mean scores of each category were: <13 (3.74) and ≥14 (4.11). There was a significant positive correlation between summed scores regarding IHLC and such use.
The results of the multiple regression analysis are shown in Table 6 . The results suggest that it is necessary to give appropriate health consultations for young workers (β=0.135, p<0.001) and blue-collar workers (β=-0.087, p=0.006). Workers with a high score of the belief in IHLC (β=0.103, p=0.002) use the results of their health checkups. Workers with a high score of CHLC (β=-0.164, p<0.001) did not use the results of their health checkups. For workers to have an incentive to effectively use these checkups, occupational health staff must give practical advice (β=0.161, p<0.001) and convey to them the effectiveness of preventive health behaviors (β=0.162, p<0.001). The adjusted R square value of the multiple regression analysis was 0.204. 
Discussion
In this study, we discussed what kinds of health consultations have improved the degree of workers' use of the results of their annual health checkups. In addition, we focused on MHLC as the factor related to the degree of such use and discussed the associations between MHLC and such use.
The first limitation was that the occupational health nurses in the plant do not have the complete records of how many workers attended the health consultations. The opinions of workers who did not turn in a questionnaire (n=201), and those who neglected to answer "receiving or not receiving" such health consultations (n=82) were not included in the study. Moreover, because 145 questionnaires had missing values, those questionnaires were not analyzed.
The second limitation was that we used a cross-sectional design, which made it difficult to evidence any identifying factors referring to causal relationships. The third limitation was that the number and content of abnormal findings in their annual health checkups might have affected the degree of workers' use of the results of their annual health checkups. We did not consider the number or content of abnormal findings in their annual health checkups.
In the future, we will study to what degree the attitude toward health varies between the workers who have had the experience of receiving health consultations conducted by occupational health nurses and those without such experience. The number of workers who do not attend the health consultations with occupational health nurses after being summoned by health staff to receive such consultations is about 50 on average per year according to the staff in the plant. In future studies, we will examine why these workers do not attend these health consultations.
The degree of workers' use of the results of their annual health checkups was significantly correlated with the change in perception of the effectiveness of preventive health behaviors. The effectiveness of preventive health behaviors is a factor included in the concept of perceived benefit, 1 of the 4 factors in the health belief model [6] [7] [8] [9] . The effects of daily preventive health behaviors cannot be noticed immediately, therefore, many workers doubt whether or not healthy lifestyle habits are effective for preventing lifestyle-related diseases. If workers cannot realize the effectiveness of preventive health behaviors, it is most likely that they cannot understand the importance of preventive health behaviors, and then they lose interest in the annual health checkups. Occupational health staff needs to tell workers about the effectiveness of preventive health behaviors.
The degree of workers' use of the results of their annual health checkups was significantly correlated with practical advice. Even if workers acquire a great deal of medical knowledge, various perceived barriers such as troubles, costs, and time may inhibit the utilization of the acquired medical knowledge in daily life [6] [7] [8] [9] . Such difficulties prevent workers from being interested in health. As a result, it is thought that workers lose the incentive to use the results of their annual health checkups to improve their health in their daily lives. The perceived barrier is recognized as a factor in the health belief model [6] [7] [8] [9] . Practical advice can become an effective means for removing perceived barriers. It is important for occupational health staff to instruct workers on how to utilize medical knowledge in daily life.
The degree of workers' use of the results of their annual health checkups was significantly correlated with CHLC and IHLC. Nexoe et al. reported that there is no significant association between MHLC and the decision regarding influenza vaccination 9) . However, in most prior studies 8, [12] [13] [14] , IHLC is a factor that puts various preventive health behaviors into practice, and other beliefs in CHLC and PHLC do not lead to practicing preventive health behaviors.
As educational background is more inferior, external belief (i.e., PHLC and/or CHLC) is higher 15, 19) . Insufficient experience of education to acquire scientific knowledge and thinking capacity is considered as one reason there may be a misleading idea that health conditions are determined by external factors. Therefore, it is not easy to change a generalized belief, but it is possible to do so by frequently conducting enlightenment activities, such as seminars for medical education. Occupational health staff should also focus on workers' beliefs regarding health and attempt to help workers change their beliefs from CHLC to IHLC through health education. It will be necessary to do research on changing workers' beliefs.
PHLC had positive correlation with the degree of workers' use of the results of their annual health checkups (Table 5 ). Because those who have a high PHLC score strongly depend on professional healthcare providers 10) , it is considered that they are deeply aware of the results of their annual health checkups. However, because it is thought that from the point of view of encouraging preventive health behavior, IHLC is more beneficial than PHLC, occupational health staff should also attempt to help workers change their beliefs from PHLC to IHLC through adequate health education.
The degree of workers' use of the results of their annual health checkups was significantly correlated with age. With the advancement of age, preventive health behaviors are made more often 20, 21) . This is considered to be because workers become more aware of their health as their physical functions worsen with age. However, liferelated diseases are influenced by poor lifestyle habits in youth. Therefore, it is necessary to strengthen young people's awareness of the importance and benefits of receiving annual health checkups.
The degree of workers' use of the results of their annual health checkups significantly correlated with occupation. In our previous report 4) , the subjects who did not have knowledge of health management were likely to feel that the instructions on how to read the results of their annual health checkups were insufficient. In the manufacturing plant in the present study, the number of employees with a high level of education was naturally higher among white-collar workers as compared with blue-collar workers. Thus, blue-collar workers may not as completely understand the results of their checkups compared with white-collar workers. Therefore, it is quite evident from these results that occupational health nurses must especially provide blue-collar workers with adequate health consultations.
